Health inequalities and people with disabilities in Europe by Emerson, E et al.
Holland, R; Rechel, B; Stepien, K; Harvey, I; Brooksby, I (2010) Pa-
tients’ self-assessed functional status in heart failure by New York
Heart Association class: a prognostic predictor of hospitalizations,
quality of life and death. Journal of cardiac failure, 16 (2). pp. 150-
6. ISSN 1071-9164
Downloaded from: http://researchonline.lshtm.ac.uk/25320/
Usage Guidelines
Please refer to usage guidelines at http://researchonline.lshtm.ac.uk/policies.html or alterna-
tively contact researchonline@lshtm.ac.uk.
Available under license: Creative Commons Attribution Non-commercial No Derivatives
http://creativecommons.org/licenses/by-nc-nd/2.5/Patients’ Self-Assessed Functional Status in Heart Failure
by New York Heart Association Class: A Prognostic Predictor
of Hospitalizations, Quality of Life and Death
RICHARD HOLLAND, BA, BM, BCh, DPH, PhD, FFPH,
1 BOIKA RECHEL, MD, MSc, MPH, PhD,
1
KAROLINA STEPIEN, MD, PhD, MSc,
2 IAN HARVEY, BA, MB, BCh, PhD, FFPH,
1 AND IAIN BROOKSBY, FRCP
3
Norwich, United Kingdom; Nottingham, United Kingdom
ABSTRACT
Background: Clinician-assigned New York Heart Association (NYHA) class is an established predictor
of outcomes in heart failure. This study aims to test whether patients’ self-assessment of functional status
by NYHA class predicts hospital admissions, quality of life, and mortality.
Methods and Results: This was an observational study within a randomized controlled trial. A total of
293 adult patients diagnosed with heart failure were recruited after an emergency admission at 3 acute
hospitals in Norfolk, UK. Outcome measures included number of emergency admissions over 6 months,
self-assessed quality of life measured with the Minnesota Living with Heart Failure questionnaire
(MLHFQ) and EQ-5D at 6 months, and deaths up to 20 months’ follow-up. Patients were grouped into
3 NYHA groups (I/II, III, and IV) based on patients’ self-assigned NYHA class (SA-NYHA). A Poisson
model indicated an increased readmission rate associated with higher SA-NYHA class (adjusted rate ratio
1.21; 95% CI 1.04e1.41; P5.02). Higher SA-NYHA class at baseline predicted worse quality of life at 6
months’ follow-up (P5.002 for MLHFQ; P 5.047 for EQ-5D), and was associated with higher mortality
rate (adjusted hazard ratio 1.84; 95% CI 1.10e3.06; P5 .02).
Conclusions: SA-NYHA class is predictive of hospitalization, quality of life, and mortality among
patients with heart failure. (J Cardiac Fail 2010;16:150e156)
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The New York Heart Association (NYHA) classiﬁcation
is the most commonly used system to describe the impact
of heart failure on a patient’s daily activities.
1 The classiﬁ-
cation was originally developed in 1928 and subsequently
revised.
2 It classiﬁes patients with heart failure into 4 cate-
gories (I, II, III, IV), with higher class indicating more
severe symptoms, limitation in physical activity, and worse
health. Clinicians assign NYHA class on the basis of their
indirect interpretation of reported patients’symptoms, med-
ical history, and results from clinical tests on cardiac struc-
ture and function.
3 Physician-assigned NYHA class has
been shown to be predictive of outcomes in heart failure
including hospitalization and mortality.
4,5 However, be-
cause the NYHA classiﬁcation involves doctors’ subjective
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Journal of Cardiac Failure Vol. 16 No. 2 2010judgment of symptoms and clinical data, wide interobserver
variability has been reported.
6 Furthermore, disparities be-
tween clinician-assigned NYHA class and patient-reported
limitation in function have been observed in a number of
studies.
7
The prognostic value of patients’ own reports of their
symptoms has received less attention in heart failure.
8
One approach has been to derive NYHA class through re-
sponses to other brief patient-completed questionnaires.
An early example is the Speciﬁc Activity Scale,
6 a 5-item
questionnaire assessing maximum physical activity. This
scale has been shown to predict mortality. Nevertheless,
a recent study demonstrated that patient assessed Speciﬁc
Activity Scale levels did not appear to correlate with clini-
cian assigned NYHA class.
6 Similarly, a study deriving
NYHA class from patient responses to the Kansas City
Cardiomyopathy Questionnaire
9 found only ‘‘slight agree-
ment’’ with clinician-assigned NYHA class.
10
Our recently completed trial
11 asked patients to assign
themselves an NYHA class using standard NYHA class
descriptors, as opposed to other similar questions (eg, Spe-
ciﬁc Activity Scale, Kansas City Cardiomyopathy Ques-
tionnaire). This study sets out to examine whether
patient-assigned NYHA class can predict patient outcomes
in terms of mortality, hospital admission, and quality of life.
Methods
Study Design and Participants
This report is based on an observational (cohort) analysis within
a randomized controlled trial. The methods of the HeartMed ran-
domized controlled trial have been described in detail elsewhere.
11
Brieﬂy, a total of 293 adult patients, ages 42 to 95 years (mean 77
years, standard deviation 9.3), in whom heart failure was an
important ongoing clinical condition, were recruited from 3 large
district general hospitals in Norfolk after an emergency admission,
and followed over 6 months. The intervention tested was 2 home
visits by community pharmacists who reviewed medication and
gave symptom self-management and lifestyle advice. The inter-
vention did not lead to signiﬁcant differences in the outcome mea-
sures (hospital admissions, survival, and quality of life) between
the intervention and the control group. The objective of this addi-
tional observational analysis was to test whether the patients’
self-assigned NYHA class (SA-NYHA) at baseline predicted
outcomes.
Baseline Measures
Baseline measures included demographic and socioeconomic
characteristics, medicines at recruitment, abbreviated mental
test,
12 clinical information (such as blood pressure), quality of
life measures (EQ-5D
13 and Minnesota Living with Heart Failure
Questionnaire [MLHFQ ]
14), and self-assigned NYHA classiﬁca-
tion (SA-NYHA). Wherever possible, patients were encouraged
to classify themselves into 1 of the 4 SA-NYHA classes. However,
where patients considered themselves unable (generally because
of their poor health state or cognitive function) to classify them-
selves into an SA-NYHA class, this was recorded, and the
researcher or the carer/relative then helped the patient complete
this. The questionnaire used by patients is presented in Box 1
with SA-NYHA Class I at the top and Class IV at the bottom.
15
Outcome Measures
The outcome measures included number of emergency admis-
sions to hospital over 6 months from randomization, quality of
life (measured by a generic instrument [EQ-5D] and a disease-
speciﬁc instrument [MLHFQ ]
14), and mortality. Data on emer-
gency admissions were obtained from Hospital Episode Statistics.
The EQ-5D consists of 5 questions covering the domains mobility,
self-care, usual activities, pain/discomfort, and anxiety/depres-
sion.
13 The EQ-5D is scored from  0.594 to þ1, where þ1 rep-
resents perfect health, 0 represents a state equivalent to death,
and  0.594 the worst imaginable health state.
13 The MLHFQ con-
sists of 21 questions each scored from 0 to 5, and total scores vary
from 0 to 105.
14 For MLHFQ, higher scores imply worse quality
of life, and a change of 5 points is considered to be clinically sig-
niﬁcant.
16 In addition, the MLHFQ can provide a physical dimen-
sion score (calculated from 8 of the questions) and an emotional
dimension score (calculated from 5 of the questions). To maximize
response, the quality of life questionnaires were mailed up to 3
times to participants at both the 3- and the 6-month follow-up.
Mortality data were collected from the Ofﬁce for National Statis-
tics from the study start up to September 30, 2005. This provided
a minimum of 6 months of data for the last recruited subject, and
up to 20 months of follow-up for those recruited at the start of the
study.
Analysis
We examined differences among SA-NYHA groups. Few
patients classiﬁed themselves as Class I (no limitation), and there-
fore this class was merged with Class II (mild limitation). Where
there appeared to be no signiﬁcant difference among the 3 groups,
we merged Class III (moderate limitation) with Class IV (severe
limitation) and tested the difference between SA-NYHA groups
(I/II) and (III/IV). We used Poisson regression to compare the
number of readmissions between the SA-NYHA groups (Poisson
regression is a standard approach used for analyzing count data).
We compared quality of life scores (EQ-5D and MLHFQ) at 6
months between SA-NYHA groups by using analysis of covari-
ance adjusting for differences in baseline characteristics, and qual-
ity of life scores at baseline and 3 months. As an additional
analysis, we investigated the association between SA-NYHA
groups and both physical and emotional dimension scores of the
MLHFQ. It should be noted that when analyzing EQ-5D scores,
Box 1. Self-completed Questionnaire on SA-NYHA Class
of Heart Failure
Please tick one box containing the description which best summarizes your
ability to do physical activity before coming into hospital:
, I can perform all physical activity without getting short of breath
or tired, or having palpitations.
, I get short of breath or tired, or have palpitations when performing
more strenuous activities. For example, walking on steep inclines
or walking up several ﬂights of steps.
, I get short of breath or tired, or have palpitations when performing
day to day activities. For example, walking on the ﬂat.
, I feel breathless at rest, and am mostly housebound. I am unable to
carry out any physical activity without getting short of breath or
tired, or having palpitations.
SA-NYHA, self-assigned New York Heart Association.
Patients’ Self-Assessment in Heart Failure   Holland et al 151those who die are allocated a score of 0, which represents a state
equivalent to death.
13
Mortality data were analyzed using survival analysis comparing
the SA-NYHA groups with the Cox proportional hazard ratio. The
proportional hazards assumption was checked by inspection of
‘‘log-log’’ plots, Schoenfeld residual plots, and a chi-squared
test using the Schoenfeld residuals.
For each analysis we ﬁrst conducted an unadjusted analysis of
the effect of SA-NYHA class on a given outcome (eg, admission).
Then, for all multivariable analyses, we entered all the variables
found to be signiﬁcantly different between the SA-NYHA classes
at baseline. Final models were obtained by stepwise removal of
nonstatistically signiﬁcant (P O .05) variables from the multivari-
able model, having started with all variables found to be at least of
borderline statistical signiﬁcance (P ! .1) in our univariable anal-
ysis. The importance of trial group (ie, intervention or control) as
a potential confounder of the effect of SA-NYHA class on each
outcome was tested in all ﬁnal models but was never found to
be statistically signiﬁcant. Stata version 9.0 was used.
Results
Baseline Characteristics
A total of 293 patients completed the SA-NYHA class
questionnaire at baseline, and approximately equal numbers
of patients fell into the 3 categories (I/II, III, IV). The base-
line characteristics of these 3 SA-NYHA groups are pre-
sented in Table 1. Higher SA-NYHA class was associated
with a larger proportion of patients living alone, greater
number of medications taken daily, signiﬁcantly higher
number of patients treated with spironolactone, antiarrhyth-
mic drugs, digoxin and higher dose of furosemide, or
needing help with their medications. Patients from higher
SA-NYHA groups also had longer length of stay in hospital
and worse quality of life, measured by total MLHFQ score,
both its physical and emotional dimensions, and by EQ-5D
at baseline.
Table 1. Baseline Comparison of SA-NYHA Groups of all Patients: Demographic and Clinical Variables
Variable
SA-NYHA I/II
(n5 97) Number (%)
or Mean (SD)
SA-NYHA III
(n 599) Number (%)
or Mean (SD)
SA-NYHA IV
(n 597) Number (%)
or Mean (SD)
P Value (Chi-squared
Test, Except
where Indicated)
Female sex 27 (27.8%) 42 (42.4%) 38 (39.2%) P 5.085
Mean (SD) age (y) 78.8 (8.2) 76.8 (9.99) 75.6 (9.2) P 5.052*
Living alone 31 (32.0%) 47 (47.5%) 32 (33.0%) P 5.043
Social class
y
High (I, II, IIINM)*** 53 (55.8%) 50 (52.1%) 36 (39.6%) P 5.069
Abbreviated Mental Test 9.32 (0.93) 9.18 (1.34) 9.18 (1.07) P 5.7208*
No. of prescribed drugs taken daily 7.15 (2.15) 7.52 (2.13) 8.70 (2.78) P ! .001*
Help with medication
z 36 (38.7%) 63 (64.3%) 65 (68.4%) P ! .001
Medication adherence aid
x 13 (13.7%) 22 (22.5%) 26 (27.1%) P 5.070
Medication at discharge includes:
ACE inhibitor/angiotensin-2
receptor antagonist
77 (79.4%) 79 (79.8%) 71 (73.2%) P 5.466
Loop diuretic 91 (93.8%) 98 (99.0%) 95 (97.9%) P 5.086
Spironolactone 28 (28.9%) 40 (40.4%) 46 (47.4%) P 5.028
b-blocker 45 (46.4%) 38 (38.4%) 31 (32.0%) P 5.118
Antiarrhythmic drug 9 (9.3%) 8 (8.1%) 18 (18.6%) P 5.048
Warfarin 36 (37.1%) 33 (33.3%) 31 (32.0%) P 5.735
Antiplatelet drug 53 (54.6%) 51 (51.5%) 50 (51.6%) P 5.882
Digoxin 22 (22.7%) 40 (40.4%) 34 (35.1%) P 5.026
Furosemide dose (mg)
jj 71.5 (38.0) 84.5 (42.1) 107.9 (72.5) P ! .001*
Systolic BP 140.1 (28.6) 133.5 (27.9) 128.9 (23.7) P 5.02
{
Diastolic BP 79.1 (17.8) 77.0 (15.2) 73.8 (15.0) P 5.068
{
Heart rate 89.4 (27.1) 92.2 (21.8) 91.2 (20.1) P 5.70
{
Sodium 138.9 (3.8) 137.7 (4.1) 137.1 (4.7) P 5.008*
Creatinine 132.8 (56.8) 141.0 (65.9) 139.0 (63.2) P 5.70*
Hemoglobin 13.0 (2.2) 12.5 (2.1) 12.3 (2.1) P 5.04*
Body mass index 25.9 (4.8) 27.2 (5.4) 28.3 (6.1) P 5.02*
Acute hospital length of stay
at baseline (days)
8.9 (7.1) 12.7 (14.1) 12.9 (10.9) P 5.004*
CCU/ICU/HDU admissions 13 (13.4%) 3 (3.03%) 8 (8.3%) P 5.030
MLHFQ total** 31.5 (20.98) 49.1 (21.3) 57.1 (22.9) P ! .0001
{
MLHFQ physical dimension 14.9 (10.6) 24.5 (9.3) 28.1 (9.5) P 5.0001*
MLHFQ emotional dimension 5.6 (5.8) 9.1 (7.4) 10.8 (7.6) P 5.0001*
EQ-5D 0.72 (0.25) 0.53 (0.32) 0.47 (0.35) P ! .0001
{
SA-NYHA, self-assigned New York Heart Association; ACE, angiotensin-converting enzyme; BP, blood pressure; CCU, care unit; ICU, intensive care
unit; HDU, high dependency unit; MLHFQ, Minnesota Living with Heart Failure questionnaire; EQ-5D.
*Kruskal-Wallis test.
ySocial class data recorded for 281 patients.
zData recorded for 285 patients.
xData recorded for 288 patients.
jjCalculated for 248 patients.
{Analysis of variance.
**Calculated for 274 patients.
***UK Registrar General’s classiﬁcation: I5professional, II5semi-professional, IIINM5skilled non-manual.
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tionnaire independently or with help from a trial researcher
or a carer. In total, 157 (54%) completed it independently
(SELF subgroup) and 135 (46%) needed help from the
researcher or carer/relative to choose the statement which
best described their functional status (HELP subgroup).
For 1 patient, it was not recorded who completed the ques-
tionnaire. The baseline characteristics of these 2 subgroups
are presented in Table 2. Those in the HELP group
appeared to be of higher SA-NYHA class, though this
was not statistically signiﬁcant. However, the HELP sub-
group were signiﬁcantly more likely to be female, older,
living alone, to have worse abbreviated mental test scores,
to use a medication adherence aid, and to need help with
their medication. The HELP group also reported a signiﬁ-
cantly lower (better) quality of life on the MLHFQ, but
no difference was detected on the EQ-5D measure.
Number of Hospital Readmissions
Two patients (0.7%) had incomplete Hospital Episode
Statistics data as they moved outside the study area during
follow-up. A total of 149 of the remaining 291 patients
were readmitted to hospital at least once during the fol-
low-up period with a total of 246 admissions (a mean of
0.85 admissions per patient). The distribution of admissions
among the SA-NYHA groups is presented in Table 3. The
unadjusted rate ratio for increasing SA-NYHA class was
1.21, and adjusted this was 1.26 (95% conﬁdence interval
[CI] 1.06e1.51, P 5 .01) when SA-NYHA class was con-
sidered as a continuous variable (I/II to III to IV). Table 3
presents the results with SA-NYHA considered categori-
cally with SA-NYHA I/II compared against Class III and
Class IV. In the ﬁnal model, the following variables were
also signiﬁcantly associated with admission: number of
drugs taken daily (increasing drugs associated with in-
creased admission [rate ratio 5 1.08]), antiarrhythmic drugs
(use associated with fewer admissions [rate ratio 5 0.56]),
dose of furosemide (higher dose reducing admissions
[rate ratio 5 0.997]), diastolic blood pressure (higher blood
pressure reducing admissions [rate ratio 5 0.991]), and
whether the patient had been admitted to intensive or coro-
nary care units (admission increasing admission [rate
ratio 51.61]).
Separate analysis of re-admissions among the subgroup
of patients who classiﬁed their SA-NYHA status them-
selves (SELF group) also identiﬁed that SA-NYHA I/II pa-
tients had the lowest rate of admissions. However, in this
subgroup analysis only the difference between SA-NYHA
III patients and SA-NYHA I/II patients was statistically sig-
niﬁcant after adjustment for baseline characteristics.
Table 2. Baseline Comparison of SELF and HELP Groups of Patients: Demographic and Clinical Variables
Variable
SELF (n 5157)
Number (%) or Mean (SD)
HELP (n 5135)
Number (%) or Mean (SD)
P Value (Chi-squared Test,
except where Indicated*)
SA-NYHA class
I/II 54 (34.4%) {43 (31.9%)} P 5.510
III 56 (35.7%) {43 (31.9%)}
IV 47 (29.9%) {49 (36.3%)}
Female 44 (28.0%) 63 (46.7%) P 5.001
Age 75.67 (9.4) 78.64 (8.9) P 5.0042*
Living alone 51 (32.5%) 59 (43.7%) P 5.049
Social class - High (I, II, IIINM)
y 76 (49.7%) 62 (48.4%) P 5.837
Abbreviated Mental Test 9.46 (0.76) 8.95 (1.40) P 5.0011*
No. of prescribed drugs taken daily 7.72 (2.3) 7.87 (2.6) P 5.8438*
Help with medication
z 74 (49.0%) 90 (67.2%) P 5.002
Medication adherence aid
x 26 (16.8%) 35 (26.3%) P 5.048
MLHFQ
jj 52.7 (23.6) 38.1 (22.4) P ! .001*
EQ-5D 0.57 (0.31) 0.57 (0.35) P 5.60
SA-NYHA, self-assigned New York Heart Association; MLHFQ, Minnesota Living with Heart Failure questionnaire; EQ-5D, quality of life questionnaire.
*Mann-Whitney nonparametric test.
ySocial class data recorded for 281 patients (153 SELF and 128 HELP).
zData recorded for 285 patients (151 SELF and 134 HELP).
xData recorded for 288 patients (153 SELF and 133 HELP).
jjCalculated for 274 patients (147 SELF and 127 HELP).
Table 3. Number of Emergency Readmissions by SA-NYHA Group during 6 Months’ Follow-up
n No. Admissions Mean Rate
Unadjusted Rate Ratio vs
SA-NYHA I/II (95% CI)*
Adjusted Rate Ratio vs.
SA-NYHA 1/II (95% CI)
y
SA-NYHA I/II 97 59 0.61 1.0 1.0
SA-NYHA III 98 98 1.0 1.64 (1.19e2.27, P5.003) 1.56 (1.08e2.24, P5.02)
SA-NYHA IV 96 89 0.93 1.52 (1.10e2.12, P5.012) 1.64 (1.13e2.37, P5.008)
SA-NYHA, self-assigned New York Heart Association.
*Assuming a linear effect, the overall rate ratio across the 3 groups is 1.21 (unadjusted) and 1.26 (adjusted).
yPoisson model after adjustment for differences in baseline characteristics among the SA-NYHA groups
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SA-NYHA class was a signiﬁcant predictor of quality of
life of patients at 6 months of follow-up (Table 4) with
higher (worse) SA-NYHA scores predicting worse quality
of life at follow-up as measured by both the MLHFQ and
the EQ-5D. It should be noted that MLHFQ was completed
by 158 patients (66% of the participants who survived 6
months) and compared with patients who did not complete
the MLHFQ at 6 months; those who did were slightly youn-
ger, had higher (better) abbreviated mental test scores, and
were more likely to live alone (data available from the
authors). In contrast, EQ-5D scores were completed by
214 patients at 6 months’ follow-up with 54 additional
patients included who died (given score of 0). Thus, EQ-
5D scores were available on 91% of participants at 6
months (Table 4). Completers of EQ-5D were similar at
baseline to noncompleters.
In both the univariable and the multivariable analysis ad-
justing for baseline differences among the 3 NYHA class
groups, the mean MLHFQ scores at 6 months follow-up
differed signiﬁcantly among the 3 groups (unadjusted
P ! .0001, adjusted P5 .002). In the ﬁnal model, other
signiﬁcant predictors of 6-month MLHFQ score were 3-
month MLHFQ scores, use of an antiarrhythmic (associated
with better quality of life), and body mass index (higher
body mass index was associated with worse quality of
life). In the adjusted analysis, SA-NYHA Class I/II had
MLHFQ scores a mean of 17.1 points lower (better) than
SA-NYHA Class IV, and SA-NYHA Class III patients’
scores were on average 7.3 points lower (better) than SA-
NYHA Class IV. The adjusted R-squared for the ﬁnal
model was 0.75, whereas the model solely containing
SA-NYHA class had an adjusted R-squared of 0.23; imply-
ing almost a quarter of the variance of the ﬁnal MLHFQ
results was explained by baseline SA-NYHA class. Similar
results were found when the analysis was limited to those
patients who self-classiﬁed their SA-NYHA class, though
in this case our ﬁnal model explained almost 90% of the
variance, and both SA-NYHA III and SA-NYHA IV dif-
fered signiﬁcantly from SA-NYHA I/II. It should be noted
that due to missing values, both the adjusted models were
calculated on approximately 30% of the participants. Fi-
nally, baseline SA-NYHA class was also found to predict
both physical and emotional dimension scores of the
MLHFQ at 6 months.
In both the univariable analysis and multivariable analy-
sis of EQ-5D, results were signiﬁcantly different among the
3 groups with mean scores of EQ-5D at 6 months higher
(better) in those with lower SA-NYHA classes (unadjusted
P ! .0001, adjusted P5 .047). When results were limited
to self-completers, SA-NYHA class was no longer signiﬁ-
cantly associated with ﬁnal EQ-5D score (adjusted
P 5 .11).
Mortality
Mortalitydatawereavailableforall293patients.Atotalof
91deaths(31.1%)fromallcausesoccurredduringfollow-up.
Lower self-assigned NYHA class was associated with lower
mortality rate: 19.6% among SA-NYHA I/II group, 34.3%
amongSA-NYHAIII,and39.2%amongSA-NYHAIV.Sur-
vival plots for the 3 groups showed similar survival between
thoseclassiﬁedasSA-NYHAIIIandIVandanalysisdemon-
strated no statistically difference between these 2 groups, so
thesegroupsweremerged.Survivalanalysisdiddemonstrate
marked difference in survival between SA-NYHA I/II
patients and those classiﬁed as III/IV (unadjusted hazard
ratio 5 2.15; 95% conﬁdence interval 1.29 to 3.56,
P 5 .002)(Fig.1).Similarresultswereobtainedafteradjust-
ing for baseline differences (hazard ratio 5 2.03, 95%
CI 1.22e3.39, P5 .007) and when limited to those self-
classifying their SA-NYHA class with unadjusted hazard
ratio 5 2.36 (adjusted hazard ratio5 2.69, 95% CI
1.33e5.45, P5 .006). Inspection of Schoenfeld residual
and ‘‘log-log’’ plots and a chi-squared test using the Schoen-
feld residuals, suggested that the proportional hazards
assumption was not violated.
Discussion
Clinician-assignedNYHAclassisanestablishedpredictor
of outcomes in heart failure.
4,17,18 Our study has demon-
strated that heart failure patients’ own assessment of their
Table 4. Mean MLHFQ Scores and EQ-5D Scores for SA-NYHA Groups (ALL Patients and SELF-assessed Patients) at Baseline
and at 6 Months’ Follow-up
SA-NYHA I/II SA-NYHA III SA-NYHA IV
Mean
Score (SD)
No. of
Respondents
Mean
Score (SD)
No. of
Respondents
Mean
Score (SD)
No. of
Respondents P Value
ALL patients
MLHFQ at 6 months* 29.1 (19.5) 56 50.9 (28.4) 51 60.0 (23.0) 51 P 5.002
y
EQ-5D at 6 months
z 0.60 (0.32) 91 0.38 (0.36) 90 0.34 (0.35) 87 P 5.047
y
SELF patients
MLHFQ at 6 months* 28.9 (20.7) 32 49.8 (28.4) 32 62.2 (22.5) 25 P ! .0001
y
EQ-5D at 6 months
z 0.61 (0.33) 51 0.37 (0.35) 50 0.35 (0.35) 42 P 5.11
y
MLHFQ, Minnesota Living with Heart Failure Questionnaire; EQ-5D; SA-NYHA: self-assigned New York Heart Association.
*Low scores imply better health.
yAnalysis of variance adjusted for baseline differences.
zHigh scores imply better health.
154 Journal of Cardiac Failure Vol. 16 No. 2 February 2010NYHA class is also predictive of future outcomes. Higher
(worse) self-assigned NYHA class was associated with in-
creased hospitalization rates, worse quality of life, and de-
creased survival. Interestingly, the SA-NYHA classiﬁcation
in this study also predicted not only the physical dimension
of the MLHFQ measure, but also the emotional dimension.
UsuallytheNYHAclassisassignedbyphysiciansornurses
based on their subjective interpretation of patients’ cardiac
symptoms, their interpretation of impact on daily activities,
and the results of objective clinical investigations.
1,2 There is
no agreed-on method of assigning NYHA class. A limitation
ofthe NYHA classiﬁcation is its poorinterobserverand intra-
observer reproducibility. In a recent study, providers used
aconsiderablevarietyofdifferentquestionsandcriteriatode-
termine the NYHA classiﬁcation.
19 Furthermore, the interob-
serverconcordancewaslittlebetterthanchance:foraseriesof
50 patients, 2 independent cardiologists assessors agreed on
the NYHA class in only 54% of cases.
19
It has been suggested that a way to improve its reliability
may be to use the criteria as a patient self-report instru-
ment.
1 The NYHA classiﬁcation is based on the main
symptoms of heart failure (breathlessness, fatigue, and pal-
pitations) as experienced by patients and the limitation in
their physical activity resulting from their condition.
3 Being
subjective experiences, symptoms should in principle be
most reliably elicited by asking patients directly. It has
been argued that functional status may be appropriate for
self-report because it is affected by a variety of psycholog-
ical, social, and environmental inﬂuences experienced by
the patient.
1 Our study provides evidence that self-reported
functional status has predictive validity.
An advantage of our study is that it explicitly describes
the method used for assigning the SA-NYHA class. In con-
trast, a recent review showed that 99% of the reviewed
papers did not reference the methods they used to distin-
guish between different classes of patients.
19 An additional
strength of our study is that the questionnaire is very brief
and was derived directly from the NYHA criteria.
Our study was limited by there being no clinician assess-
ment to compare with patients’ own assessment. Further-
more, follow-up was reasonably brief (limited to 6 months)
and only 54% of the patients could complete our SA-
NYHA questionnaire themselves. Patients who needed help
selecting their SA-NYHA class were more likely to be older,
had worse abbreviated mental test scores, and needed help
with their medication, indicating that further reﬁnement of
the questions is needed to make them clearer and easier to
use by older or sicker patients. Equally on a positive side, re-
searchersweregeneric health researchers orresearch nurses,
none of whom had a background in cardiology implying that
no specialist expertise was used to assign SA-NYHA class
where help was given. A further weakness of our study was
that in general we only identiﬁed differences between mild
(SA-NYHA I/II) heart failure and moderate/severe (SA-
NYHA III/IV) heart failure. We found little difference
between SA-NYHA Class III and IVexcept for 1 quality of
life measure. This ﬁnding is in line with previous research,
whichhasoftenfailedtoﬁndprognosticdifferencesbetween
NYHA Classes II and III or between NYHA Classes III and
IV.
20 Finally, our study measure was not validated against
objective measures of functional capacity.
We are not aware of other published studies in which
NYHA was assigned by directly asking patients to choose
the NYHA class that best describes their condition. Our study
supports earlier ﬁndings that patients’self-reported symptoms
have predictive signiﬁcance for outcomes in heart failure.
NYHA functional class is a well known and simple risk strat-
iﬁcation tool. We have demonstrated that it has a clinically
signiﬁcant predictive value when used directly by patients.
Further research is necessary to reﬁne the instrument for
self-determining NYHA class and to validate it against objec-
tive measures of functional capacity in heart failure and clini-
cian assessment. In conclusion, this study suggests that self-
assigned NYHA class appears to predict patient outcome. It
c o u l db eu s e db yr e s e a r c h e r sw h on e e daq u i c kt o o lt os t r a t i f y
patients with heart failure, or by nonspecialist clinical staff
needing a simple estimate of disease severity.
Acknowledgments
We thank Liz Lenaghan and Kate Ashton for coordinating
the trial; Annie Blyth, Vivienne Maskrey, Bett Barrett, Julia
Hill, Jane Trippett-Jones, Jeanette Blacklock, and Lisa Re-
gan for their hard work recruiting patients and collecting
data; our trial management group which included Lee Shep-
stone, Richard Smith, Alistair Lipp, Laura Hay, Amanda
Howe and Clare Daly, and the study participants. We are
also very grateful to British Heart Foundation for funding
the HeartMed trial which provided the data for this study.
References
1. Bennett JA, Riegel B, Bittner V, Nichols J. Validity and reliability of
the NYHA classes for measuring research outcomes in patients with
cardiac disease. Heart Lung 2002;31:262e70.
0.00
0.25
0.50
0.75
1.00
g
n
i
v
i
v
r
u
s
 
n
o
i
t
r
o
p
o
r
P
0 200 400 600 800
Analysis time (days)
NYHA = I/II NYHA = III/IV
Unadjusted hazard ratio NYHA III/IV vs I/II = 2.15 [95% CI 1.29 – 3.56; P=0.003]
Adjusted hazard ratio = 1.84 [95% CI 1.10 – 3.06; P=0.02]
Fig. 1. Kaplan-Meier graph showing time to death in self-assigned
New York Heart Association (SA-NYHA) Class I/II vs SA-NYHA
III/IV groups (all patients).
Patients’ Self-Assessment in Heart Failure   Holland et al 1552. The Criteria Committee of the New York Heart Association. Functional
capacity and objective assessment. In: Dolgin M, editor. Nomenclature
and criteria for diagnosis of diseases of the heart and great vessels. 9th
ed. Boston, MA: Little, Brown and Company; 1994. p. 253e5.
3. Ekman I, Cleland JG, Andersson B, Swedberg K. Exploring symptoms
in chronic heart failure. Eur J Heart Fail 2005;7:699e703.
4. MadsenBK,HansenJF,StokholmKH,BronsJ,HusumD,MortensenLS.
Chronic congestiveheartfailure.Descriptionandsurvivalof190consec-
utivepatientswithadiagnosisofchroniccongestiveheartfailurebasedon
clinical signs and symptoms. Eur Heart J 1994;15:303e10.
5. Ahmed A, Aronow WS, Fleg JL. Higher New York Heart Association
classes and increased mortality and hospitalization in patients with
heart failure and preserved left ventricular function. Am Heart J
2006;151:444e50.
6. Goldman L, Hashimoto B, Cook EF, Loscalzo A. Comparative repro-
ducibility and validity of systems for assessing cardiovascular func-
tional class: advantages of a new speciﬁc activity scale. Circulation
1981;64:1227e34.
7. Ekman I, Cleland JG, Swedberg K, Charlesworth A, Metra M, Poole-
Wilson PA. Symptoms in patients with heart failure are prognostic pre-
dictors: insights from COMET. J Card Fail 2005;11:288e92.
8. Ekman I, Kjork E, Andersson B. Self-assessed symptoms in chronic
heart failuredimportant information for clinical management. Eur J
Heart Fail 2007;9:424e8.
9. GreenCP,PorterCB,BresnahanDR,SpertusJA. Developmentandeval-
uation of the Kansas City Cardiomyopathy Questionnaire: a new health
status measure for heart failure. JAm Coll Cardiol 2000;35:1245e55.
10. Subramanian U, Weiner M, Gradus-Pizlo I, Wu J, Tu W, Murray MD.
Patient perception and provider assessment of severity of heart failure
as predictors of hospitalization. Heart Lung 2005;34:89e98.
11. Holland R, Brooksby I, Lenaghan E, Ashton K, Hay L, Smith R, et al.
Effectiveness of visits from community pharmacists for patients with
heart failure: HeartMed randomized controlled trial. BMJ 2007;334:
1098e101.
12. Jitapunkul S, Pillay I, Ebrahim S. The abbreviated mental test: its use
and validity. Age Ageing 1991;20:332e6.
13. Rabin R, de Charro F. EQ-5D: a measure of health status from the
EuroQol Group. Ann Med 2001;33:337e43.
14. Rector TS, Cohn JN. Assessment of patient outcome with the Minne-
sota Living with Heart Failure questionnaire: reliability and validity
during a randomized, double-blind, placebo-controlled trial of pimo-
bendan. Pimobendan Multicenter Research Group. Am Heart J
1992;124:1017e25.
15. Watson R, Gibbs C, Lip G. ABC of heart failure: clinical features and
complications. BMJ 2000;320:236e9.
16. Rector TS, Tschumperlin LK, Kubo SH, Bank AJ, Francis GS,
McDonald KM, et al. Use of the Living With Heart Failure question-
naire to ascertain patients’ perspectives on improvement in quality of
life versus risk of drug-induced death. J Card Fail 1995;1:201e6.
17. van den Broek SA, van Veldhuisen DJ, de Graeff PA, Landsman ML,
Hillege H, Lie KI. Comparison between New York Heart Association
classiﬁcation and peak oxygen consumption in the assessment of func-
tional status and prognosis in patients with mild to moderate chronic
congestive heart failure secondary to either ischemic or idiopathic di-
lated cardiomyopathy. Am J Cardiol 1992;70:359e63.
18. Muntwyler J, Abetel G, Gruner C, Follath F. One-year mortality among
unselected outpatients with heart failure. Eur Heart J 2002;23:1861e6.
19. Raphael C, Briscoe C, Davies J, Ian Whinnett Z, Manisty C, Sutton R,
et al. Limitations of the New York Heart Association functional clas-
siﬁcation system and self-reported walking distances in chronic heart
failure. Heart 2007;93:476e82.
20. Bettencourt P, Ferreira A, Dias P, Pimenta J, Frioes F, Martins L, et al.
Predictors of prognosis in patients with stable mild to moderate heart
failure. J Card Fail 2000;6:306e13.
156 Journal of Cardiac Failure Vol. 16 No. 2 February 2010